ABSTRACT. Aims: We examined the relationship between plasma selenium levels at enrollment and allcause mortality over a 6-year period among participants in the InCHIANTI study. Methods: 1042 men and women ≥65 years from the InCHIANTI study, a population-based study of older adults living in the Chianti region of Tuscany, a population-based cohort in Tuscany, Italy. Plasma selenium was measured at enrollment (1998-2000) , and vital status was ascertained until May 2006. Results: During follow-up, 237 participants (22.7%) 0.96 (0.14) and 0.87 (0.18) μmol/L (p<0.0001), respectively. The proportion of participants who died, from lowest to highest quartile of selenium, was 41.3, 27.0, 18.1 and 13.5% (p<0.0001 by Mantel-Haenszel chi-square) . After adjusting for age, sex, education, and chronic diseases, adults in the lowest quartile of plasma selenium at enrollment had higher mortality compared with those in the highest quartile (Hazard Ratio (HR) 1.60, p=0.034) . Conclusion: Low plasma selenium may be an independent predictor of mortality among older adults living in the community. (Aging Clin Exp Res 2008; 20: 153-158) selenium concentrations seem to decrease with age (2, 3) and are lower in persons with cancer and chronic diseases (3). Low serum/plasma selenium concentrations have been associated with increased mortality from cancer (4, 5) and increased all-cause mortality among community-dwelling older men and women in France (6) and women in the USA (7).
died. At enrollment, mean (SD) plasma selenium concentrations among participants who survived or died were
Selenium function is best characterized by the role it plays in the glutathione peroxidase enzyme system, a major antioxidant defense system that uses reduced glutathione to decrease oxidative stress by breaking down hydrogen peroxide and lipid peroxides (1, 8) . Low activity of glutathione peroxidase has been associated with increased risk of cardiovascular events among adults with suspected coronary artery disease (9, 10).
We hypothesized that low plasma selenium concentrations are associated with a higher risk of mortality among older adults. To address this hypothesis, we examined the relationship between plasma selenium levels at enrollment and mortality among participants in the InCHIANTI study, a population-based study of older adults living in the Chianti region of Tuscany, Italy.
METHODS
The study participants consisted of men and women, aged 65 and older, who participated in the Invecchiare in Chianti, "Aging in the Chianti Area" (InCHIANTI) study, conducted in two small towns in Tuscany, Italy. Study rationale, design and data collection have been described elsewhere (11). Briefly, in August 1998, 1270 people aged 65 years and older were randomly selected from the population registry of Greve in Chianti (population 11,709) and Bagno a Ripoli (pop. 4704) and, of 1256 eligible sub-
INTRODUCTION
Selenium is an essential trace element and a normal constituent of the diet. It is a component of selenoproteins, including selenoenzymes such as glutathione peroxidase, selenoprotein-P and thioredoxin reductase (1 had complete data to be included into the study. Participants received an extensive description of the study aims and participated after giving their written informed consent. Participants were evaluated again for three-year follow-up visits from 2001-2003 (n=926) and six-year follow-up visits from 2004-2006 (n=844) , at which time they underwent repeated phlebotomy and laboratory testing and assessment of physical performance. The study protocol complied with the Declaration of Helsinki and was approved by the Italian Institute of Research and Care on Aging Ethical Committee. At the end of field data collection, we collected mortality data of the original InCHIANTI cohort, with data from the General Mortality Registry of the Tuscany Region and death certificates, which are deposited immediately after death at the municipality of residence.
Demographic information and information on smoking were collected using standardized questionnaires. Smoking history was determined from self-reports and dichotomized in the analysis as "current smoker" vs "ever smoked" and "never smoked". Education was recorded as years of schooling. Average daily intakes of energy (kcal), total protein and fish were estimated with the European Prospective Investigation into Cancer and Nutrition food frequency questionnaire, validated in the InCHIANTI population (12). All participants were examined by a trained geriatrician, and diseases were ascertained according to standard, pre-established criteria and algorithms based upon those used in the Women's Health and Aging Study for coronary heart disease, chronic heart failure, peripheral artery disease, stroke, Parkinson's Diseases, diabetes mellitus, chronic obstructive pulmonary disease, and cancer (13). Weight was measured on a high-precision mechanical scale. Standing height was measured to the nearest 0.1 cm. Body mass index (BMI) was calculated as weight/height 2 (kg/m 2 ).
Blood samples were collected in the morning after a 12-h fast. Aliquots of serum and plasma were immediately obtained and stored at -80°C. Aliquots of plasma were shipped on dry ice to Dr. Semba's laboratory for measurements of plasma selenium. Plasma selenium was measured by graphite furnace atomic absorption spectrometry in a Perkin Elmer AAnalyst 600 with Zeeman background correction. Samples were diluted 1:4 with a Triton-X (Sigma Chemical, St. Louis, MO) and nitric acid solution (Fisher Scientific, Pittsburgh, PA), and the matrix modifier was a palladium and magnesium nitrate solution (both Perkin Elmer, Norwalk, CT). The instrument was calibrated daily to known plasma selenium standards (UTAK Laboratories, Inc., Valencia, CA). Within-run and between-run coefficients of variation, respectively, were 3.1% and 7.1%.
Variables are reported as means (standard deviations) for normally distributed parameters or as percentages. The characteristics of subjects according to their vital status were compared by the t-test, and percentages were compared by chi-square tests. Plasma selenium was analyzed both as a continuous variable and as quartiles, in which the quartiles for selenium were defined as <0. 
